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(54) PLATING OF SUBSTRATE AND APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
plating a substrate which allows the easy escape of air 
bubbles from microholes in the plating surface of the 
substrate to be plated, is capable of forming a plating 
film of a uniform film thickness on the plating surface of 
the substrate to be plated and substantially prevents the 
deposition of particles, or the like, within the plating 
vessel and an apparatus therefor. 
SOLUTION: This plating apparatus 10 is installed with 
the substrate 19 to be plated in the hermetically closed 
plating vessel 1 1 and the substrate 1 9 to be plated is 
fixed by the plating vessel 11. The plating is applied on 
the surface of the substrate 1 9 to be plated by 
introducing a plating liquid 23 into the plating vessel 1 1. 
The apparatus is provided with a means for vertically 
erecting or inclining the surface of the substrate 19 to 
be plated and executes the plating in the state of 
vertically erecting or inclining the substrate 19 to be 
plated. The plating liquid 23 is made to flow in parallel 

with respect to the surface of the substrate 1 9 to be plated and is made to 
direction at a prescribed timing. 
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[it**i ] mm£titz&<>$w<D*\z&$>'ozmm 

[If** 2] «H*ixfc«)o#«f<D"t>lC«i«)o*«R 
o # o # ffi ±K 46 o # g*£<£> *6 o # i£M 

[11**3] *BBS*L*:ae>o*fl|fl!>t»2:««)o#lW 

WIB»*o#3E«fl5«>o#K^, »Ml3i#LT*V^fc 20 
£ ft £ «fc 5 l-«fiS; £ tit ^ 3 r t & £ -T 

[if** 4 ] if** 2 idiatt ^si^ * o % gti^ 

[If** 5 ] If** 2 7!?M 4 0) V vftb^ 1 *tClEiR<D 

Sfiofeofr^Midjsv^T, 30 

«+*o#«aEK *r*rili- 6 «t 5 fcHfj&Lfcr k 40 
[If** 6 ] If** 2M5 <D\ ^ftt> 1 «|CEfO 

fTRSrttl&Lftv^J; 5 *ci-5#«*rR»*fcw ^ ^#m^r 

[0 0 0 1 ] 50 



[0002] 

0 i<o*Hi^*Hti 0 2&iaebfc«/S;-c&5o i£#>o 

SSSRWS^T, f&JU 0 3tc«*S^»«)o#S« 

1 0 4tf)£>o#®£Tft£fcU feotWl 0 lOTffil 
35^»*o#XSl 0 4(Ofto#ffi^|pI^oT, 

*£l 0 5^«L46o#^tT9o feotflHOUt-^ 

[0 0 0 3] 

ffifttmtbozmmi o 4<D*6o#®tcMbr»g;*frs] 

<ajfch/b*>5fc*, Wo#S^10 4O^i:^t 

[0 0 0 4] «^o#S«l 0 4 0«)o#®W?twSCja 
^10 4^fco#B£±ft#KLfctf>o#3£iat>fc5 

^°-x^/i^«#>o#X«i 0 4©abo#Bfc:f+*L 
■^i-v^v^RSHHasfcSo 1 2 l^v^r, 11 

lf4»ftotS«10 4S:8tt5f&ft, 112f2v— 

[0 0 0 5] *^P^fiiiaiCO^(C^T^^tiy'c 1 b(0 
[0 0 0 6] 

[0 0 0 7] ±|BW<t 5«wii>og:«01E*S:aEftS^ 
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«0>A9&;WS&< fco#*:Pfeasft< x £9BIJ¥co*&- 
* * o « mi»&r& r t a* t ft 5o 
[0008] nntiti2 \ztem<o&9»*. %m£ft 

[0 0 0 9] ±E©J: 5fc*o#««i»S:a&o#«MjE 
$tt^ri:ft< > gf^-^feofSS:MtS:i: 

tfpnftfcft*. 

[0 0 10] M*«3{clEtt^3g^fi, 

[0 0 1 l ] ±Eo«fc 5 Kttfco afro 

^/u^*o#ffi{cf^*-rsci ir^sftv\ 
[0 0 12] »#*4KE«tf>«&9i«t, »*«2 

o#ffi*r»ii:*»fe3 0° o«H^J:*rt< J:5fc«»* 

[0013] ±I20J: 3 fcte^o#S«ffi^fe v iS^^ 3 
0° <*>ttB-c±«ri6j< JiS^flW******:^, K 

rite J: 9, »i6o*affi<75«)og:ffi^«tt^o«c?ads 

[0 0 14] MjftJgSKEtt^Wte* IS** 2 

tmiKtt^s'^tRl** i6o^1f^:^co^Pg[5?riRiJ 

[0 0 15] ±fScoj; 5i-*o#«r*^BBD»«r«J« 



£#s^£ft5o 

[0 0 16] »*3fi6Jc|B*0»WW:, 111**2 

7!;M 5 <7)^-f 1 *fcE*^£*<aabo £3£«lc*3V* 

^ftv^*J0rLfc£#, '>ft< tAotd (da6o#?g 

[0017] _h!E<7>£ 5^ir^^>ttl^^^K*o#S 
^^^^ / -cv>ftv>^«^fL^^#, *o#«Jca?)o 

S*LTV^ftv^JB^*o#«dSfl^*ix6w^lc:J: 0» 

20 [0018] ^f;, f»#*2 75M6m*1"*ba>lJSKE 

«©K*» W-^H-CiiKM- 5 J: 5 KWric ZtitiZkZ 
«fc 0*— ftaboft^akft^. 

[0 0 19] IS*Jl2 7^M6(7)V^^^l JS*d|H 

fr^%m*WstfL-rz>z.kfr^\mkt£Z> 0 

[0 0 2 0] »**2 7^M 6 Steffi 

40 [0 0 2 1 ] M#*2 7I«6^i^h,a>l ^SKE 

E»o#»rtt*a^a#ikfcRitfcr fcfcwmfci- 
[0 0 2 2] £fc N ±E«>o*j«0#Ul«Xtt*a5*<0 



(4) 



[0 0 2 3] 

fc&oia-e&So (3 3 (a) (c^-r^ ? td N s^^ftfc 

S^iElciSilU a6o#&3£T^b±;^ft^o 

[0 0 2 4] ft:fc\ ^W^*<£>BSitf*, i3 

(b) fc^i-J;5*c«*o#»E2*r»ii:*lRi^fe«» 
fc««tLTfci*"Cf5 B r^Sft**il2l3 (b) fclfc 

T^Stf^ «*o#S«2co^o#0B^Trfi]# £ftS £ 20 

[0 0 2 5] 0 3 (b) ^t<t5l^o#S 

«2£»Sraa>fcffil4S-t3\ a6o£®as_k£[aj< £ 5 m 
«r 9, (c) [-^-£5^ &£>o£g 

(c) f^^-TJ: 9^, ^o^H2^of®Hl 
SSoa6o#ffi^{+#-fr-f, JEM, «>o#jK3«r»«>o 
2(D^#$(^*$tt-5r £ft<, $t#)o#»K2CD#) 30 

So 

[0 0 2 6 ] w<Z>fco#«<0#«£ LTf*, 

[0 0 2 7] Hl»4:«n<oae>o»aSB^«AMfir^t' 
0"C4>So H2tta?>otr«fWjEBfffi (UlcoB-B^r *o 
ffi) £?nih> *^o#^ffli ott*o#»i i _LT 
2, TSP— 3 b, 4, tl 

#>o£S1£l 9 &38#U K«J;Kl 8 ££>o l 

KttfetLT^S. &#>o#&t£l 9 £&§ffi®!2 1 fi¥ so 
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1 fil!2coA- A^r®^7^i- 0 

[0028] iie^2 1 is^o^s«i 9^ratctt 

RiW<b^5£i«2 2#ia«<**b, K£jK«2 2 
0**fflfc:«:««>o#S«l 9<D&o#ffild*fftLT, 
ft 2 2 a^^^bttTV^So ftfc, C^2 2aHftft 

o^st^i 9(o^o^ffi(7)m^^i^s-rsf^ffl^^i-s 

2 ZtmtlZ> C £K<fc "9, feotffi2 3<D*fX#&#>o 
V^So £fc, *of *2 3W«B©«b irftS c 
tfflf^i 7^±T»^H«>o#fR^iiS#«o5ti 7 

aM^l 7 b^ttbttSo H?ffim^2 1 t» 

«>o#*ffil 9^M«c:tt«>o*«j|R (ii[«L*jR) 24^ 
b Br fi^«EEj&s PPAi £ *x -5 J; 9 K ft o T ^ 5 o 
[0 0 2 9] ±iS«^«)o#3S«l 0tC*3V>-C, #>o 
^Wl lrtfC*o#JK2 3*jE*lRllCflEi-«Ftt, #Vi 

?&2 3 fitful 4KJ; 0, h 1 5, 

* 1 6, ^tll#2 6&t*#Vi&g*LTJiffi^s' 
^1 2l:S&h, feofftl lrt&iliSU Tft^y^ 
1 3XO ? #V4SrSTStJ c *o#«»1t 2 5(cM5o 46 
o^<f 1 l i^T-ta^o l 7<D±M<ryKi 7 a% 

lot, »*o^S«i9i:iSiS2 2(?)F B W^« 
tt N JEt-^o^«^:^l 7tOT^^?v:i 7 b^iioT^L 
ixSo «>o#««2 4^bBffi»«£ESr»ffi«ffi 

[0 0 3 0] ±B«rila3Ao#SSK^*3U^T, S^o^: 

g^i 9fia6o^4f l icd{rjJSi 8 tc@^^tbTv>S7i^ 
46o#«l l^Sacx^f«^^-fr-6r^{cJ:«9 N « 

ttm o-3o° ^j6Hds»a^*)5^, rtb^us 

«»tt»»fcft»t, JLo^—r-f ^yu^#t«|<ft 

So Mfc, *o#?R2 3;&ss*o#s«i 9 tm&m2 

«t5t-««)o#S«l 9cOi6o^®ic^LT¥^Tft^n 
£ft5a»fc. «i()otlfii9o*^i;fe*$ti5: 

o#ffitdffM"C^So ^fc, 46otfSco^SS<7)*sb^:t/ 

*S~£ft!9, KJ?^>^-ftfeotJKS:K*o#S«l 9 
<D^o#ffi^^~C# So 

[0 0 3 1 ] ^fc, ±ia«^C046o#3£StC*5U>T, 46 
o#»l 1 (*9<£>#>o 2 3(7?j5fLtL^^^CO^^ 
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i#2 6M#V 2 ^lTT^i/^l 3Ki£<b 

iz&xnvtbo^mmw 2 scm^o 

[0 0 3 2] ±E©J:5l^ ffi'&<0 9<{ 5 >yx*#>o% 
ffll l^(7)i6o#f«2 3<Dffi4x*iS?lE§-£5;i 

©R»f±JEte:*9— rtu^<k»9fflt^o#S 10 

[0 0 3 3] £fc x ±lB««©ae>o#SSIli OtCjoVv 
-£5o EP^ *6o#«l 1 P fe 30^o#^2 3^M4x^IE 

2 1 19 , tt%jinaE# 2 7 f*#v 20 

[0 0 3 4] Z(DX ? tC, ftVibVs&ffifetDf'f *^ 

^TMKi"5wir(c:i:t), 46o#«2 3dSjE*|6j^«fEtt 

ll$tit^5^f), #v 3 £#V5&BrSo*>r * 
T^it^r 9, fco£«2 3j&sig;frftK»iT 30 

#5„ roo J: 9 ^#>o#ff 1 1 \H(DJ£?)£±.T& J £& £ 

[0 0 3 5] *ot^23^UCuS04feffi^fc 

a»»C*o#»l l*^«)o#tt2 3*#fflU ftt?9 
<f 1 l»tf±T^ y# 1 2, 1 3rtK7kifak«:«ELi&^ 

[0 0 3 6] *iteicS:»flU«, N 2 ^K7^ 



[0 0 3 7] 4*5, Hltt*:«W<o^o#3SB(D-*fiS; 

tt 46 o * S fi ^ffi J: 0 * # v ^ it t -f ti tf «fc v > 0 
[0 0 3 8] £*T> **MJc:«S«)o*SIB<oa*W« 

E1T% i4 (a) tt#>o#«l 10>fti]»rffiig, i4 
(b) fill 4 (a) <0B«#<^tt*:ig-?*>5o H 

#«i iort«ttf»t5^, mi 

19, fWffi = ^wa6o*W*»:i 7 £ ¥&tt<D«£ 1 8 

SSMWa^ «tf>o#S4£i 9^^«rT*#^i: 
3C^oTI/^ 0 *oS?tl*#17©(IHgl8i 

ttfa-rhMumcte-frtry V 3 2 «r*tt£*TSttt<0 
^y^2 03^!)y^ (14) 2 9Wt^3 1T'i^ 

snr*st), 3E^Ky >^2 9<o±ffi^(i«wRS-c«« 

[ 0 0 3 9 ] «« 1 8 l:8fto#$« 1 9 t 
^lTg«l 8£a6o#«;£ 

rt»»tt»«)o#S«l 9CD«»ffiJ:fc*fe»U 11C 
*-*"J:5 4* Sl«2 2, »ioo§Sfil9Wy^ 
>2 0T*IS^^fci6o#^2 3dsaE^SSBB^fiK$ix 
ho ^i:W:li^^ti3 O^Wfeo^ 

stEi 9<o!»«sis^s«-r5o 4*5, z<D$tmx®mi 

*5J:5l:ftorv^ 0 «»o«Sfi 0 - 3 0° (7)©ia 

ir^-^3 3^tt^nr^5 0 
[0 040] ^7t, ^Wi<Ds<*y3c^ 2 0 ^ID4 (b) <7) 

izm^m^tti (^mi^mni^x^m) lt^^ 

*tl|j»<offiBf-*»i-5J:5^«fiS;$tu-cv^ 0 

"C, 46o^<f 1 1 J*JCDf*ffi£rP, y7^yh3 2(75^^ 
^Du ^y^r>20^«D2^t5^ PX (Di 2 
-D2 2 ) 7c/4^**S38^L, ?«TvN'^y2 0$rft 

(b) ^ffiFJc^"r«t 5*±IB*^*DtoD, 



[0 0 4 1 ] H4XU«H5tc:^i-J: 5fc'<3'*i' 

9, tS3 0fiSftofS«l 90iftffi^y*y2 
*fco*S«l 9fc»«LTV^a>6> % fco#«£S* 
T, IS 3 0 ^ b^'-r >r ^ /^^SrSS C C t ^"Ct 

[0042] 06*1*0 7 fct*>o#«i Kommmmm 

7©T*w3t«S*bTV>5 0 3 8»«nnffl^ 
yv^T\ RltBBWffl^y 8 0t e ^ h>-3 8 a^ 

3fe«ss^MiEir^4 3ti«siir, mmmmm^D 

3 8M^ h V3 8 a ^mfit^il^-^^r ^ 20 

«)o|»i l*8l!W1-S 0 
[0 0 4 3] *o#«l lCD&o 1 7 CD±gfltC 

f±3&J#«Mt4 1 ^ItP y *flf^y y^3 4^Httfe 
>^3 4C0h: 0 ^ h^3 4 a fCfio y 

^a$$t3 eaqMSsnr^a. «TO^y^3 8^r 

f^ftS-Stf* h y3 8 a £ffjit <>: , 4ffMM«»t3 

8f*|sl»U 8 3ftS*o#»*fl:i 7 

i:S»t5ttIl:iLfc?), os/^ffl^yy^34«:ff 30 
<ir i «9 . 0 7^^ J: o soffit* 3 

* ffi^jgftJ 3 9 U WBii^gW 3 5 &TJHMIR 1 8 

fin 5^£ftS, 

[0 0 4 4] 4 Ofifljffil 8 t«FBBB!««-3 5WM^i» 
^««4 0*tf LTffllJffil 8 irWBBBSW«-3 5149?)^+ 

Rlte^y h 4 0 a -CMSJl,' fflfi 1 8 \zm%£tl1tWi 
#)o#ffl£l 9^y^r^2 OlcaSLt^bny^S 40 

[0 0 4 5] ±WtBHtt«-3 5SrB!v^fc««, fipt,«ij 

»««ttfl!J«l 8lrHSS*tfc^K»ffl^y y^44§: 
A«1U R/I\ffi»ffl^y >-^4 4c7)t°^ h>4 4 a C05fe 
«^«ft«SdS«JSl 8(D±ffl«S5^^ffii--5««>ogrS 

SfPt-tt»at>oSStStS«pffl^4 6^-tOjfe4jSdSK«Jffil so 
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[0 0 4 6] £fc, H\Mv'yy^4 4WTO:iS 

focmibti, $mu4 «fcttD— 7— 4 7*s (a 

S*otM^ffliH4 6^}fffii--5mJfJESl5W4 8 a* 
ig^tv^o ft*5. flVJf£Effl»4 8ttf^5 3Sr3t 

7-4 7^a»-rsa«aj»^feSo 

[0 0 4 7] ±|2«^<7)»i6o#S«^*«*(-*3^ 

T, H6(DfflMv/yy^38»$tt, ftHKi 
8Srg|9^"rJ:5^BB< i:. » — 9- 4 7 jftSSfttttt 
5 4l:SSU SW4 9£j?L±ff £ Q rtbMJz'K /ft 
J¥JESM*4 8(OiBW*S51tta5«-5 2^^-LT^Io^^tu 

tUdJ:^ Ktt»o»»f[ft)«M4 6#BBW«3E*t 

fflJtE 1 8co^ffi(c^mt-6o ifcfc, mmwhmz/y >-?4 

^ffl/ft4 6 «fto§l«Mj|l4 5 0fHB8fi«*o 
[0 0 4 8] :«It\ H^LttV\ D^i/hT-i, 
M4 6 <fc»fco#&fi«J$fliJft4 5(DP B t 1(£>«&l 8O 

±m^mm-fz> 0 ro&a&o^gtgi 9^ttShfc: 

ir^-y-3 3 ®4M "C«aj+* 0 iIUB»«^ 
y ^4 4 »«>o#Sffi««Pffl/R4 5 

feotlffil 9(OffiJ»lcSSi-5*T»»S-fr, *&#>o 
9»^otlWSM4 6 **«>o#K« 

9 1 8<OJi^**ixSo 

[0 04 9] flE^T, B9 6^«HMffl^y >-^3 8 £f£ 

tb^itt 0 ^ h^38 a 4:^*19, mmmuu 

3 5fifc^^««3 7Sr*iL^S«Fft*r«l«clElttL, ^ 
*L^il»Ur««l 8 t>S*lf*l^fc|Hl»^5. rtlfc 
«t 19 0 — 7 — 4 7 4a»fc*jft,, ^«4 9^ 

VaSaeWt* 5 2 5 1 KJ?SftTBrJ£^feT»i- 

6 0 r^Ctt), JftJfHlF|S«-4 8>&Stf><5 3fr*'frKlR 
«Pffl-*rtl^Is]«iU, »o#IK^/K4 6^mt 

6 0 rtt»cJ:9*a?)o#»««#fflM4 6te&mirZ) 

S<D±mX ^fflU Si6otlSl9^ 
[0 0 5 0] ±fB<Z)«fc 8 3&s*o#1f*ft:i 7 

w^p^^^c, ntt^y^^2 o(art»»as#«>o 

tSfil 9(0«»ffiffl(CflB*L, S^«2 2, 

S«l 9Rt/^y^V2 0-CI*tlfc*o#«2 3*^ 



11 

tf>o£rtf£2 3&f^ra*-86LT#ot£rf? o<nx&>% 
4K:etb®»>&A£tuT^>'7 P l 4£jgf!iL 

ztix^^^mxtb^zm 1 1 f^tc^o^^2 3*s« 

§S£fc4<5. 

[0 0 5 1 ] Hi Ott*38W(7>«)o#SK<75J?)o#«^ 
®i«2 2co®£[^-®T*il^£-£, JLojBjftfi2 2 05* 

^^(c^tt e>ttfc«»pi*««)^ 22a \z»mmm 2 1 20 

£«^»AL3MR«2 2 0ffi^»«itt«i2 1 ^©^PI- 
#E2 2^«ili2 1 £$£>o#S«l 9<DfH]{Ctf>o 

[0 0 5 2] 4*3, 1! 1 0 (Oi^#|/&60#)o #«T 1 1 K 

RttSfeoftJRjdSiis^Sfe^Jtl 7 a&t>*l 7 bteH 1 
&tfH2 km— X&h 0 i6of1f 1 l^o^H 30 

Bll:/ft«*^l^i:-Cft<5. 

[0 0 5 3] _Lf£<Dj; £>o#1f;$:#l 7 coffin . 

jR«2 2coffi&a { »a«ffi2 1 (Dm&m— &xmmi>tc 

Mj&k1-Z>Z.klz±<0^ :©iBt»*ot»Sl 9<7>Pfl 

[0054] *yt, *»wfc«6j6«<o«oo**jsfeav 

[0 0 5 5 ] 

[o o 5 e] njk&i\£tem<D&mtz*Ltit£* *6o#w 

^^]^^0^x.oo % £>-D%$:ff?<DX\ &tf>o£X«<o 
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[0 0 5 7] »*«2^E«<7>3SW(-J:ixtf, *o#^ 

z>£oizmj&-rz>zkiz.£*) ^ Wifr-ozmtiKDtb^zm 

\c*<D*:££izttt$tiZZkK< > BW<&*&--4«>o 
[0 0 5 8] «*«3tcffitt^»^^J;ntf, * 

ta*4v\i 

[0059] -ait, m&i%4\ [ ^m<n&wiz£ti&, tt 

*oft*«B5*r»it35»6>3 0° <0«Hl»±*fa< J:5fc: 
[0 0 6 0] »*«5^fE*<0*^^J;4xtf, * 

4ae>o*iiisr#/ai-s r a*»niB& 4a. 

[0 0 6 1] »*JS6Jcsa*o*^Jc:J:ix«, ir 

[Bffi<affi¥4ffcim 

[Ull] *«^co«>o#3S«^«^;«yS:^i-0-cfc-5o 
[112] *^co*o#S«^«)o#flr^jEWfffi (Hi 
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